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Abstract 
The eHealthcare theme through the support of ICT (Information and Communication Technologies) is the focus of a number of 
European, national and regional  actions, to improve service in remote patient care. The paper intends to contribute to the theme 
of "Human Factors and Ergonomics in eHealthcare" through the presentation of a study case of eHealth technology system 
design developed in the Department of Architecture of Pescara (Italy) for the Abruzzo Region with the contribute of European 
funds. The intent of this study case is to promote discussion on a possible new solution eHealthcare widespread in retail 
pharmacies, to improve the quality of the organization, management and sustainability of the health system, as well as the 
performance and interaction between employees and patients, and between computers and medical equipment. E-Health 
technology system is an integrated set of service (E-Health technology service) [1, 2, 3] and the teleservice medical product (E-
Health technology station). The design was based on some methods known in the areas of Design for Sustainability (MSDS 
Method for System Design for Sustainability)[4] and the ergonomic design (Hta, Hierarchical Task Analysis) and Owas (Ovako 
Work Analysis System) [5]. 
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Fig. 1. (a) Design orienting scenario; (b) Vision 1. 
1. eHealth technology orienting scenario 
The design of eHealth technology system follows the MSDS  methodology, Method for System Design for 
Sustainability, developed by the Research and Innovation System Design for Sustainability (Dis) Indaco 
Department of the Politecnico di Milano. The approach to the project required the choice of a scenario planning 
guidance, understood as the set of configuration options that the system of medical telecare can assume, called 
eHealth center myself. By using the polarity diagram which relates the Organization of the system (home and 
center) and the user participation  degree (low and high autonomy), four visions were identified: 1. eHealth home-
care, which provides a programmed medical Telecare service; 2. Auto eHealth home-care, which provides a 
collaborative medical Teleservice; 3. eHealth center, which provides an organizations medical Teleservice; 4. 
eHealth center myself, which provides an enhanced medical Teleservice. 
The vision selected to generate ideas and solutions to the system is the eHeath center myself characterized by: 
individual and collective prevention activities, custom control, individual diagnosis; The actors consist of users, 
practitioners, medical specialists, health care pharmacies  network, technicians; an interactive station that represents 
the main product of the system. 
2. eHealth technology service  
eHealth technology service offers a solution for remote medical support widespread in retail pharmacies. The 
innovation character of the service it’s about the computerized management system and the evolved degree of 
interaction between the user and the involved actors. The service design displays the solution proposed from the 
point of view of the individuals subjects that can take part into the system (2.1 Stakeholder motivation matrix), 
provides a graphic representation of the structure of the system with the actors and their interactions (2.2 System 
map), represents the features offered by the system (2.3 Offering diagram), displays and describes the sequence of 
the main actions performed by the user during service delivery (2.4 Interaction table). 
2.1. Stakeolder motivation matrix 
Stakeholder motivation matrix is a design and visualization tool finalized to represent the service solution from 
the point of view of the individual motivation related to the actors which that take part in the system. It is a useful 
tool to define what is the role and what are the contributions that each actor can bring in general to the partnership, 
and in particular every single. It’s a double-entry table and the various players are positioned on both sides. 
Crossing the various actors motivations, its possible to understand the reasons, the potential contributions and 
expected benefits which are deriving from being a part of the service. The main actors participating in the eHealth 
Technology service are: pharmacies, which make up the scene, and are the locations in which the interaction 
between service and user  takes, hosting the eHealth Technology station; primary care physicians and medical 
specialists, who play the role of remote operators to control and monitor user through the reading and interpretation 
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of the information received from the data center that manages the network of digital data exchange; ASL, which is 
the local administrative Company that take care of the service management; the interactive stations producers that 
perform and provide eHealth Technology station in close cooperation with specialized manufacturers of medical 
devices; the data center, which is responsible for the management of the digital data exchange network and the 
promotion and development of solutions for Information and communication technology needed to ensure the 
operational efficiency of the service. 
The matrix shows the series of the main motivations of the actors participating in the service, along the cells 
placed diagonally. In particular, the motivations are concerning the possibility of customer services increasing 
(pharmacies), contribute to the development of the medical services network, related to the patient through new 
levels and modes of delivery of professional services (GPs and specialists), achieve greater economic efficiency and 
social quality of medical services (ASL), encourage new business opportunities for companies in the electromedical 
sector (producers of the station and medical device), expand market opportunities for companies in the field of ICT 
(Data center ). 
2.2. System map 
The System map purpose is to support the design and the visualization of the proposed system structure, 
describing who are the actors involved and what are the interactions between the subjects. Essentially, it is a 
graphical representation which figure: the primary and secondary actors involved in the system; the different 
interactions between the various actors from different flows of materials and / or products and / or people, 
information, financial and work. It is presented as a encoded representation tool, like a technical design of the 
whole actors’ system,and it allows to display the system in a comparable and reproducible way. 
System map is based on the actors already identified in the Stakeholder motivation matrix. In addition, it is 
expected the participation of other actors such as the volunteers association and user. In particular, the graphics 
highlights the area of the pharmacy as the place of interaction and welcome user / system with a focus on the 
eHealth point characterized by a set of functions (data entry and medicine library) and performance (basic, 
specialist, incidental, value-added). 
The interactions are presented according to a progressive numbering which indicates the sequence of reading. 
Every action is characterized by a different graphic line that distinguishes the flows of materials and / or products 
and / or people, financial and work information. In detail, the assumed simulation begins from the Start read point 
and continues as follows: 1. the user provide the online booking service on the website managed by the data center 
(information flow); 2. the data center confirm and activate the service, once received the reservation confirmation 
(information flow); 3. If required, the data center organizes and provides the accompaniment true the volunteer 
association or user available neighborhood, or becoming available (people flow); 4. the user goes to the nearest 
pharmacy, possibly accompanied by foot or with a vehicle (vehicles flow/ people flow); 5. the check-up digital 
 
 
Fig. 2. (a) Stakeholder motivation matrix; (b) eHealth system map. 
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results made by users and referred to control activities, monitoring and medical testing, with the assistance of the 
operator / pharmacist, are sent through the optimized system from the data center to the doctors and / or medical 
specialists involved in service (information flow); 6. First of all, primary care physicians and / or physicians who 
have received the data of the individual user, evaluate and process the results, second, they sent in encrypted form  
the clinical diagnosis to the data center (information flow); 7. the data center runs the feedback to the user by 
communicating its physical and medical conditions, and planning any other tests of further diagnostic or planning 
time for subsequent monitoring check-up (information flow). System map also shows the Asl that established a 
financial relationship with pharmacies, interactive stations and medical devices manufacturers, general practitioners 
and medical specialists. The manufacturers provide for transport and installation of interactive workstations 
(product flow). Finally, the data center activates the computer system at pharmacies (job flow). 
2.3. Offering diagram 
The Offering diagram is a static description of all the features offered by the system. The tool is useful for 
defining the functionality that the system provides to the user, with an increasing level of detail. The core function, 
which is the main feature that characterizes the service, consists in the remote provision of programmed medical 
services assistance, interactive, decentralized and located into the pharmacies. The basic functionality regarding 
performance for the measurement of pressure, pulse, breathing, hearing and pregnancy tests. The system also 
provides the ability to enable some specialist features for diagnosis, control and condition monitoring aspects 
relating to cardiology, diabetes care, dermatology, allergy. The features related to the basic functions and 
specialized functions are all ables to increase their value. Some examples can be considered those relating to the 
tips dietistici, the availability of a medicine library, therapeutic customization and in general, medical prevention. 
The way in which the capabilities of eHealth Technology service are provided, is also made by the assistance and 
the user welcoming attitude of the medical operators and pharmacists, by the user friendly modalities of the digital 
interface and electromedical devices integrated into interactive station that fits into pharmacy, and the online 
exchange of user information / medical / data center. 
 
Fig. 3. Offering diagram. 
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2.4. Interaction table 
L’ Interaction table (story board) displays and describes the sequence of the main actions performed by the user 
during the service delivery. It is a tool that aims to describe and display the history of the interaction and the roles 
of the main stakeholders involved. In particular, it shows the time sequence of slides, according to the rhythm and 
history hypothesized. The frames evoke the context in which takes place every action, and describe the masks of the 
present actors. In addition, the slides are accompanied by didactic nature descriptive text, commenting the reason of 
the actors and what they are doing. Each picture contains only the necessary elements to the story in order to reduce 
semantic redundancies of the narrative and the representation. Later, a few notes allow you to highlight the key 
words related to the quality of service. In the Interaction table first image (slide 1), the user book from home the 
medical service (basic, specialist, ancillary value-added) through the website of the teleservice medical eHealth 
technology (keyword Accessibility to allow the user an access to the service easier and better planning of control 
activities and monitoring of their health condition). In the second image (slide 2) the user is greeted at the pharmacy 
and is invited by the staff to use the interactive station offering information and assistance (keyword Welcome to 
increase user awareness through information and suggestions provided by the operators present in doctors grocery 
shopping). In the third image (slide 3) the user enters in eHealth technology station and performs independently or 
with the help of an assistant control tests programmed by following the instructions provided by the interactive 
system (keyword User-friendly to facilitate use the interactive system). In the fourth image (slide 4) the physician 
and / or medical specialist who follows in remote, receives the data and provide to evaluate the results of the 
analysis (keyword Efficiency of digital platform service that guarantees the transmission of data and contacts in the 
network). In the fifth image (slide 5) the data center, after processing the data received by the user doctors, sends a 
feedback to the user on his health with recommendations for further checks (keyword Feedback directly on user 
mobile phone). 
 
 
Fig. 4. Interaction table. 
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3. eHealth technology station  
eHealth technology station is the significant product of eHealth technology service for remote medical assistance. 
The service involves the insertion of an eHealth technology station into indoor pharmacies. 
3.1. Consumer 
eHealth technology station is designed for adult users, also in a wheelchair, self-sufficient or accompanied by 
family members or volunteers, with low and medium physical and cognitive abilities [6]. The product can also be 
used by boys and children users if accompanied. 
3.2. Technical specifications 
The study of the different postures that patients must take during the physical interaction with the eHealth 
technology station, related to the tasks they have to perform at the moment, was based on the application of 
integrated methodologies Hta (Hierarchical Task Analysis) and OWAS (Ovako Work Analysis System). It follows 
the concept design of the E-Health technology station that looks like a small portal with curvilinear side surfaces 
tapering towards the top. The station is 1400 mm wide at the base and 1200 mm in the upper part, is 2100 mm high. 
The depth varies from 740 mm to 500 mm at the base at the top. The shape is simple, homogeneous and 
continuous. The current language, neutral and subtle elegance gives the product a clear aesthetic-communicative 
 
 
Fig. 5. Functional schemes. 
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identity and allows easy insertion of the object in the indoor pharmacies. The wraparound is reassuring. It also 
offers an adequate level of visual and acoustic privacy. The quality of the finish and construction details of the 
interactive station ensure an high level of visual, tactile and physical comfort [7]. 
The gantry type and the station dimensional optimization make the product easy to use, both the user without  
particular physical problems, either by the user in a wheelchair. The user approach into position is easy. It can stand 
up to audit the general development parameters and physical condition (height, weight, fat mass), thanks to the 
sensor inserted into the top panel of the station and the thin platform with integrated weight scale in the base of the 
portal. A comfortable retractable seat is inserted in one side of the wall. The user can use an ergonomic armrest and 
reclining seat to his right, with a simple gesture, sitting in a transverse position of the station and leaning back 
padded fully integrated into the panel. The armrest provides the device for pulse and blood pressure control. In front 
of himself, the user can find the other devices inserted into a small console that can be used to control breathing, 
hearing, shake, oxygen and make the ECG and blood pregnancy and glucose tests. Higher up is an integrated touch 
screen for interactive features of the station and for entering and transmitting data. The expected interface is user-
friendly, intuitive and easy to use. Even the wheelchair user can easily access within the station. In this case, the 
user can find the reclining armrest on the right side. In this situation, the armrest is provided for the rotation of the  
device contact to facilitate the actions of the biological parameters and monitoring control. To his left, instead, the 
user has the option to use the devices inserted into the console and the interactive display housed in the side panel 
of the workstation. The platform with integrated weight scale also allows the wheelchair to measure your own body 
weight. E-Health technology station is constituted by two vertical panels, and a top horizontal panel made of 
thermoformed plastic materials. The surfaces are joined to facilitate cleaning and avoid accidental drops. The  
 
 
Fig. 6. 3d views. 
279 Antonio Marano and Massimo Di Nicolantonio /  Procedia Manufacturing  3 ( 2015 )  272 – 279 
structure is self-supporting and is just lying on the floor with feet of self-regulation. The stability is guaranteed by 
the gantry particular morphology characterized by a flared upwards. The panels have different thicknesses and 
optimized in order to integrate the different components that make up the system: seat and back, interactive display, 
door armrest reclining device, led lighting, height gauges and warning lights alert audio and visual sensors, cameras 
, power on-off buttons and microphones call. The vertical panels bases are very thick to accommodate and inspect 
the technological parts of the devices, the power unit, the special products containers, for the collection of single 
use products and special products. 
4. Results and conclusion 
The eHealthcare theme was addressed through the integrated strategic tools application  Msds Hta / Owas. The 
first results is concerning the description of an eHealth technology orienting scenario centered on the network 
supply and distribution in the territory of e.Health Pharmacy point. In this way, it has been  possible to define the 
proposed eHealth technology system which consists of an integrated set of services (E-Health technology service) 
and the teleservice medical product (E-Health technology station. In conclusion, the proposal shows as that design 
criteria and guidelines through ergonomics and sustainability principles can produce advanced solutions for e-
health technology service e product, from the point of view of organizational issues, medical device design, 
comfort, and cognitive modeling user behavior, staff interactions and interactions with computers, user-friendly 
interface, quality and performance of product. 
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